(3R,5S,7R,8R,9S,10S,12S,13R,14S)-10, In the title compound, C 33 H 48 O 8 , four terminal H atoms of cholic acid are replaced by three acetyl and one terminal alkyne group. All the acetyl residues are twisted with respect to the rings (A, B and C) to which they are attached. The cyclopentane ring D adopts an envelope conformation with the methylsubstituted C atom as the flap. Rings A, B and C have chair conformations. The dihedral angle between the mean planes of rings C and D is 4.70 (11) . In the crystal, molecules are linked by C-HÁ Á ÁO hydrogen bonds, forming a threedimensional structure.
Structure description
Cholic acid is one of the two major bile acids produced by the liver (Suryanarayana Ch et al., 2014; Yadav & Kumar, 2014) . Combinations of bile acids and drugs can lead to cholesterol-lowering agents (Tamminen & Kolehmainen, 2001) . The introduction of a bile acid group at the 20-position of camptochecin was found to decrease toxicity in vivo and improve selectivity for hepatoma cells (Li et al., 2014) . Bile acid esters may find applications in molecular recognition, supramolecular chemistry and in pharmacology (Pospieszny et al., 2014) . We report herein on the synthesis and crystal structure of the title cholic acid derivative.
In the title compound, Fig. 1 , the acetyl residues are twisted with respect to the rings to which they are attached as shown by the torsion angles [C2-O2-C3-C4 = 147.4 (2) , C20-O6-C18-C17 = À152.3 (2)
, C14-O3-C7-C8 = 130.8 (2) ]. Rings A, B and C have chair conformations. The cyclopentane (C16/C17/C22/C23/C25) ring D adopts an data reports envelope conformation with atom C17 [displacement = À0.7144 Å ] as the flap. The puckering parameters are Q(2) = 0.474 (3) Å , '(2) = 211.6 (3)
. The dihedral angle between the mean planes of rings C and D is 4.70 (11) .
In the crystal, molecules are linked by C-HÁ Á ÁO hydrogen bonds, forming a three-dimensional structure (Table 1 and 
Synthesis and crystallization
This terminal alkyne was prepared by esterification of cholic acid (1 g, 2.4 mmol) in propargyl alcohol (5-10 ml), to which a catalytic amount (10 mol %) of para-toluene sulfonic acid (PTSA) was added. The reaction mixture was then heated at 328-333 K for 7 h to give the propargyl ester (yield 95%). Then the propargyl ester compound (2 g, 4.52 mmol) in CH 2 Cl 2 was treated with acetic anhydride (1 ml) at 273 K, followed by a solution of trimethylsilyl trifluoromethanesulfonate (26 ml, 0.14 mmol) in CH 2 Cl 2 to give the acetylated terminal alkyne title compound (yield 89%). Colourless blocklike crystals were obtained by the slow evaporation method.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A view along the a axis of the crystal packing of the title compound. Hydrogen bonds are shown as dotted lines (see Table 1 ) and, for clarity, only H atoms H1B, H6A and H21C have been included. Computer programs: APEX2 and SAINT (Bruker, 2008) , SHELXS97 (Sheldrick, 2008) , SHELXL2016 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) , PLATON (Spek, 2009 ) and publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound, with the atom labelling. Displacement ellipsoids are drawn at the 50% probability level.
data-1
IUCrData ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
